Proliferative enteropathy (proliferative enteritis, proliferative ileitis, intestinal adenomatosis) has been reported in several animal species including the pig,1 2 dog, 2 foal, 3 blue fox, 5 guinea pig, 4 ferret, 6 hamster, 7 and rabbit. 13 The disease is characterized by adenomatous hyperplasia of crypt epithelial cells in the ileum and colon with intracytoplasmic curved bacteria resembling Campylobacter species. In the single case previously reported in a foal, Campylobacter-like organisms were demonstrated within the cytoplasm of enterocytes by spirochete stains and electron microscopy. 3 In a study using cloned DNA probes to isolated Campylobacter-like organisms, there was failure of the probes to hybridize with common porcine Campylobacter species, suggesting the causative agent to be an unidentified or uncultured species. 8 This finding, along with DNA sequencing and structural characteristics, resulted in this organism being named ileal symbiont intracellularis. 9 Subsequently, the organism was described and classified as a new genus and species, Lawsonia intracellularis. 1 1 An unweaned 5-month-old mixed-breed female foal with a history of anorexia, lethargy, and profuse watery diarrhea of greater than 1-week duration was presented to the University of Kentucky, Livestock Disease Diagnostic Center, for necropsy. Treatment had not been attempted. At necropsy, the foal was thin with readily apparent skeletal muscle atrophy. Gross lesions were confined to the small intestine. There was irregular thickening of the jejunum and ileum with the ileum being more severely affected. Lesions in the midjejunum were multifocal in nature and consisted of areas of discoid mucosal thickening, whereas the distal jejunum and ileum contained diffuse mucosal thickening resulting in a rugose pattern (Fig. 1) . Samples of the small intestine, stomach, cecum, colon, brain, heart, lung, kidney, and spleen were placed in 10% neutral buffered formalin and, following fixation, were embedded in paraffin, sectioned at 5 µm, and stained with hematoxalin and eosin. In addition, selected sections of small intestine were stained by the Warthin-Starry silver impregnation method for bacteria. Pieces of formalinfixed small intestine were postfixed in osmium tetroxide and embedded in epoxy resin. Thin sections were stained with uranyl acetate and lead citrate.
glands contained proteinaceous fluid, cellular debris, and occasional neutrophils. There were reduced numbers of Paneth and goblet cells in affected areas and mononuclear cells were increased in the lamina propria. In the affected areas, small curved bacteria were observed in the apical cytoplasm of epithelial cells in Warthin-Starry-stained sections (Fig. 3 ). Significant lesions were not observed in other tissues.
Electron microscopic examination of affected intestine revealed bacteria free in the cytoplasm of crypt enterocytes. The straight or curved rod-shaped bacteria were located primarily in the apical cytoplasm and measured approximately 2.0 µm in length and 0.4 µm in width and exhibited rounded ends and a wavy cell wall ( Fig. 4 ).
Paraffin sections from the affected foal as well as normal foal intestine were deparaffinized and endogenous peroxidase activity was blocked by incubating with 3% H 2 O 2 in methanol for 15 min. The sections were rehydrated and the tissue was digested for 15 minutes with Protease XXIV. a The digestion was stopped with running tap water and the slides were rinsed in phosphate-buffered saline (PBS; pH 7.2) and incubated for 20 minutes with normal horse serum (1:20 in PBS) to block nonspecific binding. Slides were then incubated with either L. intercellularis-specific monoclonal antibody or control mouse ascites fluid a overnight at 4 C. After a 10-minute PBS wash, slides were incubated at room temperature for 30 minutes with biotinylated horse anti-mouse IgG antiserum (1:200 in PBS). Following another 10-minute wash in PBS, slides were incubated with avidin-biotin-peroxidase complex (ABC) b for 45 minutes at room temperature according to the manufacturer's directions. The reaction product was developed using a 3-amino-9-ethylcarbazole-peroxide substrate (AEC). a Slides were counterstained with Mayer's hematoxylin.
No immunostaining for L. intracellularis was identified in any portion of the normal foal small intestine using monoclonal L. intracellularis-specific monoclonal antibody. Immunostaining of the affected foal small intestine showed staining in the apical cytoplasm of the epithelial cells in the affected crypts ( Fig. 5 ). No immunostaining was observed when a control mouse ascites fluid was used.
DNA was extracted from the intestinal mucosa of the foal and an unaffected foal using a procedure based on the binding of DNA to diatomaceous earth in the presence of high concentrations of guanidine thiocyanate. 1 A previously described method was then used for PCR amplification employing primers specific for porcine L. intracellularis. 10 The sequences of the oligonucleotide primers were 5'-TTACAGGT-GAAGTTATTGGG-3' (primer C) and 5'-CTTTCTCAT-GTCCCATAAGC-3' (primer D). The PCR profile used in this experiment included a denaturing step at 95 C for 30 seconds followed by annealing of the primers at 55 C for 1 minute with an extension for 1 minute at 72 C. All amplifications were done for 35 cycles in a thermal cycler. c PCR analyses were done with positive (proliferative enteritis-affected pig intestinal mucosa) and negative (normal pig intestinal mucosa) controls. Amplified products were resolved on 2% agarose gels, stained with ethidium bromide, and photographed under ultraviolet light. After visualization of the PCR products, confirmation that these products were derived from L. intracellularis sequences was done by Southern blotting using an L. intracellularis-specific probe and a nonradioactive enzyme chemiluminescence detection system d as described previously. 10 The blots were exposed to radiographic film e for 30 minutes and then the film was developed and the results interpreted.
Intestines from the proliferative enteritis-affected and agematched normal foal were examined by PCR analysis for sequences specific for the porcine L. intracellularis isolate. The affected foal contained L. intracellularis sequences as L. intracellularis should be considered in the differential diagnosis of foals with subacute to chronic enteric disease. 
